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Abstract 



PROBLEM TO BE SOLVED: To provide a motor controller capable of setting the power to substantially zero when not 

^'"9 P° wer consumption at standby to a minimum and pursuing a rational power supplying method. 

% J ™» 'Z^fr ^ 0m L nSeS an ? N/OFF SWitch 3 to a constant voltage power source 1 to cut off 

at a standard time; a means 7 for detectmg a voltage signal; an essential control means 1 1 for controlling a motor a latch 

To^d l^n^TJ^ ° f 3 "ff ° f 3 fi,t r T anS 8 ' and reset by a sum si 9 nal of an 0Ut P ut of * reset^enSng means 
° *° mear l S u 1 1 ; 3 swrtch 4 for ^'"'"9 ON/OFF a current supplied from the power source 1 via I 
£ S,Sta T ce Tf" 8 2 by an OUtput of the latch means 9: a si 9 nal line havin 9 diodes 5, 6 for supplying a 
SSff ^ te9 r t tt K * n9 ^t anS ' the fi,ter means ' the latch means > «*> reset generating means and the es&ntial 

S^t^n„^ CU, f n9 f" 0 ^ °? eration of tne out P uts of the swita hes 3, 4. In this case^he components are 
integrated in one-chip integrated circuit. 
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MewRictttt^n. WE^-?©&iWitff?it£fi^ 

WES 1 ©7W y ?#|RO*>/*7"C«ftrft«Efll 

y x***-r* 7^ ;u??a£. 

WE7^y-^a©ffi*tcS^TWEt-^©$ffllff 

ffT»J-fcy hSn57 7f¥gi. 
WEyy^^©aJ7jK±?TWEm*>S{fc*&$tt5 
*8E£ * >/* S 2 ©7-1* y . 

tfcWES 2 ©7-f y ?^a©m*«£E6WKi 

gsiw^acfla&u wE«ig©tB*imii£WEmE& 
mm WE7^k?#a. WEyy^astfWEu 20 
-ty hfet^en««eT4*i«i(&^g:i:*«^*^t 

T5N (NttffiS©IE©Sa> (@©Sl©7-f y5P^a 

t. 

WENH©S 1 ©7-f y^#»©*>/*7-c»tr* 

MftO>/'(X&!*&tZtiB<D7 4)W¥8kt. 30 
a»SttS«ME0ttTWcy-fcy hff^£%£T5 

t. 

WE'J-fey h3B±*Bk<om*tllWE±R««^Sai»t 
©ftffi^T'J-fcy hSftS^yffSt. 
WEyy^a©ffl#KJ:?TlfflE*Kfr6fl«&£n4 

WENBOSB 1 ©X^ y^afttfl»IEjB20X-f y? 40 
?&<BtBa*f&l&SLT. WE«JE«tti¥a. WE 7 -c 
;U*#a. iI27 7fM. iSE'Jty h«t?8Stf 

me^m«P^ awwEeww sausage 1 £ ts 
c*>«ttc*o*iMfi[fc:-*ji«tttt*nT. WE* 

- * ©«Mftft^ff±*«^f * SB 3 © X -f y . 
ttEJ(l3 0^-f y5 t *a©«ifiJt : Fi*<i:*JIH 1 C*^ 50 



2 

y -f x*B*f * at. 

fl^SftSfcKWEWffiTBCU-fey h{f^£fB£-f* 
'J -fey MBft^fti. 

WE7 -r ;i^?a©ft#Kgo^TWE*-?©fMWI 

sijfE7w;^#ao7^;^£H^T-fey h$n. wed 
•fey h*^a©ai*ii(HB±stt»?atB*to»flr 

^TU-fe-y hSfti7ff¥St. 
WE5y?¥ao5tH*C«fcoTWIE«K*»6«»Sn* 

SfH»¥ac#»U WE«S<&tH*«E£ifflE«EE& 
ffl^a. ttE7-f^#». WEyy^a&tfWE'J 
•fey h«4^ac««&T'B«I§»&?at*«^SC<i: 

ttE*a»»'6-f ^- y v 3 >7-T y ?£?r UTSia^a 

c*>^K*o»jiMffic-*^«£ftT. we* 
-*©*»jKflM:*»*r*» 3 ©7w y ^at. 

me^am-r^as i ©mn^tB^ai:. 
©m/satn^at. 

mem 1 ©aflEaffl^aoamaafflasrStt-jgois 
wes 2 ©mm&tt^a©iiE&ti}aj;'j£ stt- £©nt 

«*&an<5«*«JI©fiT^C'J-fe:y HS**38£f* 
'J-fcy h»£^R£. WESlSZ*S2©7.<;i/^a 
©artfc«:^TaE*-*®fHWffl*£3B£-r*£B 

WESi©7^;u^¥a©7^;^tti*-c-fey hsn. 

WE'J-fey h»4*ft©tB*tae±KI«»^RlH*t 
©ftffl^T'J-fey h$*l*5y^R£. 

* >/* 7-r * m 2 ©7 -f y ??a t . 

WES 1 StfS 2 ©7< y ?¥a©ii!#£fn»S LT. 

WEjBlStf»2©«JEttlHm 

7-c^^m WEyy^m WE'J-feyK^? 
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[»*S5] ffiEmi©*-f yffSli. AftEtfif: 
1. 2Xtt4©V>r^-«fClE*© ; E-^iM»SB. 

[»*«8] MBSB2©X-f y^fttt, mKy-y^ 

1 ©X-f y?#ftOffl*«BEt*«»A. 
T. fjE«J£&iii^a. m?.7j)V?^WL. mi^v? 
m WE 'J -fey N$6±*ftftEfflMB£WMP^RK« 

gs. 

ff«t-r*»*s 1 7>£4 ©^rn^-EKE*©*- 

1 0 ] MrEUEfttt^Rtt. IKTES 1 SMB 

a. (WBU-fcy h*ftftlWME±*HfP*ftC«BEfc« 
ISU ITOGttEttU?ft&tfME7<r Jl^RCttlRE 
m 1 ©X-f -y^ftOffi*«EtflMM-5C:tt»«t 

-tssM&ii. 2x«4©^-rn^-^(cE«© : t-^ 

[IfMlll (ttEt-^W)f¥ftoai*eWEJII3 
©X-f y?#ik©«lfiai^tlW:5«HPC«*Lfcflr^ 
Ccfc 0 lfflE5S3fc¥R©5fi7t*iWW"t* - tZtt&ttZ 

imm 3 xtt 4 ©^rnA^-qiirEHot-^Bws 
s. 

R*4 WitflESS 1 RtfSS 2 ©7 -c ^^ROtH*** b 
WE^-*£*>T5fI^£SS3iS-t*\ ^MfBIfiW© 
*-f 5>^«*£tf}E*-*»*r¥RK£jtL. MaS^ 
-?®»M?RCTSE?-f 5 >yfi^ir[5l»]LT ; &-^S 
^mm^K^. 4 E* 

©^-7ilffigg. 

ffltZ. U-fcy hA73^77X'C7ttgg(C^^<h^-t:-y h 
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W#5l 1 7154<Z)Hl"h»»-J5K:E«© : E-^fB»S 
■. 

n»#gi 1 4 ] wGmm&ffim mmy-o^^ 

a, S!lf27 7fm tflE£S®I»m HlEU-fcyh 

fg£^ a. HfrEm 2 ©x-r y ^r& # me*ii §t&^ 
a£ 1 7mnimm\2fmLrzz.tz¥t®Lt-?%im 

m 1 75S4©^m^^{3E*© ; E-^»WSg< > 

imxm 1 5 ] i»E«ffi«a¥a. WE7 * 
a. WE^y^a. iWE±siHw^Rfttfitte'j-fey 

m 2 ©x-r y ^a^s'*«iHiss©ngBicaitfc c <t * 

ftRifSSteRE 1 75S4©^-rn*»-3StE«©t- 
**Jfl9lgg. 

m$m 1 6 ] ffiE&a^Rte. WE«m^ai?a. 
imbtvji^s, w^y^a. me^sMvi^s 

RWWB'Jty H»4#lfcWMI*tUt 1 ?y 7««[sJ 

n-fft^—EfcEfc©^* singe. 
20 -*T?fc5C:££ft*£**»#m75S4®frvrftfl» 

[X91®l*in&K9!] 
CO 0 0 1 ] 

m&mwim^-fmmmmzmTz. 

30 [0 0 0 2] 

[#*©&«] ifi^f. ilWtfaCtt. A'7-7-f>H7 

[0 0 0 3] S£*©C©i©g|))WffgliLT 
tt. WS.KWMIIV 1 1 -1 4 6 6 7 8^ &ffl¥ 1 1 - 

2 7 8 5 imztmzntibotf&z. ^mw- n-i 

4 6 6 7 8 ^f8CE«<?>gR«. ttKB&Ci&BEtf 
US. Sfc. *#BB¥1 l-2 7 8 5 4^«CE*©S 

«^a*£fflj^.fc3ii ; e-^S'Wffl»iS[His§©s 

[0 0 0 4] 



<f?Wm3-Z31Z3U 



[0 0 0 5] #f§BJ&, j»KSHK:«*TfcSnfcfcffl 

[0 0 0 6] Sfc. *!8WOffi©l«t"ritC*tt. 
tlUHSC. SKBWM-^OMWaB* 1 f y ^ 

[0 0 0 7] 

^^©^-^afPSBfi. tKC&ttS 

n*^-^t. awEMtcftstsn. we*-*©*!* 
Rtf*ik*»*r*js i ©*-f iwesbi© 
x-r y7^a©*>/*7T«fl;T**EflW£*wj-r 
3«Efcffl#at» ffiE*jEaaj¥R©«EE«aiaia* 

«»sn*«wiEEflD«Ti»K:'j-ty bm^£f§£-r-5 

E7^^^gk©7Y^ia*"C-fey hS*l. WIBU-fe 
•y hf^^a©ttiailflEigM»¥atii*£©?tMg*!- 

JB20^-f y^#at. '>£ <£t>ffjE|g 2© X-f-y ?=• 
^acfflrttffiSffiEigttfl^RKeU&U fjfBmiH 

©ffl*«iE£iwrE«ffi&iii^a. we^^i^r. m 

[0 0 0 8] Sfc. *3SW© : e-^iWWSB©ft#WJS: 

©£©§&) i@©fgl©7,-f yffgt. ffi£Nffl©MS 
tB-r-5NH©*EE8iffl?R<»:. (WISN«fl!)«BElWl*» 

'J-fey h«^Sr58*-r4U-fcy h5S^Rt. WENd 
©7* Jl^R©ffirtKS^TiiaE*-*©ttW3*l 
£3S£-r3£S*l»^&i:. ttEN«©7-f ;W#ft© 
7^;U^tB*-e-k-y h$tl. *E'Jt7hJ!t¥R®ffl 

7 7ffgt, imE5y^*ftOUl*lcJ:-3T«B«i 
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at. WENffl©* 1 ©X-f y7^RRtfMEJIS2©X 
E7^;U^^a. WE^-y^m ffiBU-fcy h5S£? 

as:^ffiE£s»^anmffi : £^i"^«ffi#fc|&^a 

[0 0 0 9] iffiE©»<«E!c$ftfc#fefH©^-*ii|& 

10 T&^miK&Z®5Z£tfr%Z. 

[0 0 10] *J|fJ©^£«WfcB©JW*M: 

- y ->3 >x< y^s^UTSfit^atfB^aciajij 

jh*IWW*JIS30X-f y?*Rfc. MEjS3©X-fy 

20 x^^*-r-57^;u^^ai:. &&£tt3Siism©{£ 

S7^y-^R©ffi#tcSoa>TfflE^-y-©WWt^ 
zt-fmi^mt, HSE7^;u^¥a©7-<;u^tB7j 

T"feyh$n. WEU-fey Mg£^R©titJ7Ji:f!fJE£g 
<h. |»E5y^a©ia*CJ:oTTOE«aW^««S 
30 <tfej»EJB2©^-fyf 1 #a©ta*fttE*WE^KiB 

»^rk««&u WEm»©ai*«E*(ttE«Eaia? 

a. WE7^;^#a. «JEyy^aS^ME'J-k-y 
h5B^ac«W&f ««I§«&#ai:*«AS - <h 

[0 0 11] *5fiW©*-^«fP8«©»#«/i 

n. ^E ; E-^©te«is^±^^-r^mi©7'r-y 

^fti. ttB*«a»S-fy'=y->3>X-f y?£fl-L 

T»fit#at3B3t*at-it5>]t*tt$n. sjjonflst;:** 

40 l » X «tt W C * >ttffi K * 0 tc s n 

T. IME*-*©«liatffflt*»*-*-SilS3©;W y 

y^at. we» i ©x-r 7ffs©t>/^7t^t 

©«JEtttB¥at. WEIB 1 ©«ffi*ffl*R©«ffi*fll 
tU?3€:§tt-^©^rart©y -f X*l*Jfe-f 1 © 7 
;i/^#a<h. MElll2«>«£MlB¥R0!>«EtttBUA« 
Stt-S©^P a 1rt© y -f XftHtST *JB 2 ©7 * JUy-? 
50 fti. {^*ft««ME0ffiTWcU*y h«**5B 
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*r*U"fey M84*R4:. RIERlfttfR2 07-f-;U 
**R©W*K*:*tr»-CIIWre-*©WWIRSR*T 

»»f#Rt. ffflESf?i©7w-;U7#a©7Y;u7aj#T 
wis 7 y ?^a© tu a c i -> x m smai^ 6 $ 

*Sft€*>/*7r«*2©^-fy^at. R12R1 
RC^©*^ y7^R©tBa«WR31LT. ttGRl 

atfJB2o«ffi*m#ft, ittEjBiav*2 07-f;^ 

¥R. MK^y^ft. RE'J-fey h5S£?R. WE£ 

RRR^RRtfiiWBt-^RR^RcRESRiRT** 

ffiRR?R£««*5;:&*#Ri:lx-0»*. 
COO 12] RfB©»<«RSftfc*369§®*-*Mffl 

RRRRK J:Sttv»»*0lRiR«>»R*R* - 
#-5. *fc. *58WOttOft#«ftSttll. RIER10 

ywyy^RA*. WB«ic»«*»*^i/Tsa«sn 

RR. RBRaW»&RR*R«l-bT«i&Sn*««R 

*>/-*yrzzii&<&m.i:LT^z>. £fz. meri 

t»T«Htt9C*7«tti:**Ci: £«fR£ UT^S. $ 

fi^irioT rkrr^ s rr s n srje* $ wiRE 
Rtu^a. WfS7-f;^m Mfi5y?fR. rev 

RJERR^R S 5 K«* * C «M*£ L T ^ S . 

[0013] rereerr^rh:. Rie«i&tf 

»2©;Wyy^R©tiJflSfnRSl/T. RERERtH 
*ft. RE7^7?a. RB5v^R. 1MB 'J -fey 
hR£?RRtfRK£RiW»¥RCREE£RRTS d t 
*RR£LT<r»S. Rfc. RRRJERR^RIi. RER 

is^SB2©^-f y^ftoia**siiiauT. re? 

•y^#R. RE U -fey H^RfttfRE^HMR^ftKR 

je&rru REmiE&tt}?aRtfRE7-i')i/7#air 
rrer i ©7-r y ^aoai*«Etiww« :tt 

RR£l/TT^S. 

[0 0 14] *3e9!<0R©RR«fcffiRtt. WE 

*-7^»f¥a©fct$#£RER3©yW y^ROtttt 

R3fc*M»fS d <b LTt>5. 
[0 0 15] MlBSBtflMktt. 
RRR* W4RER 1 StfR2©7* JU*RR©tiJ*Jfc' 

bWE : &-7^^>-r^fi^^^4^-t+. *>jHwaii» 
©7<s>7«^£RE ; &-7^Hi>r^a(ceiu £8 
7 ^K^atcTg 7 -r s > 7«^- c mm u rt- 7 
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7?f^7*i!8i:«5itt7 hA££«lr_-f 3git7* 
-h£#RUfc£££RR£l/Ttr»*. 
[0 0 16] Rfc. #fJ9I©te©RRttfcflMiHi. ME 

fta^a^a. w&y<fjw*WL. WEyy^m R 

E£WHR¥ft. BfFE'J'-fey hKSfem RER2©7 
-f yy^R&tfiWER^R»^R£ 1 ^-.yTm&ElS&tC 
RRUfcCtfcRRtUT^i. RKRJERttl^ 
R. RE7*;U*#ft. WEyy^R. RESRfflff 
10 ^RRtfttKU-fev h5B4*R* lfy^HllKC* 

[0 0 17] Se.fi. #58R©R©A*»fc»«tt. R 
e#*¥R*t. MERJ^fttti#R. RE7^)U7^a. 
REy y ^a. Re^NMMK&tfttE u -t y hR 
&#R#R«£nfc 1 ? : y 7*«[sI8S©na5lr^S$n 

[0018] m&(Dta<m^t\it^%m<D^-9mm 

±. RRffl#£«jivr3C<fc*n?S 

fflgR£IC (Integrated Circuit) l^ClllTSCi: 

[0 0 19] 

!MfP«RO-*»WBIK:p«r»T«MBCiaW-r*. R 1 
li. RiroRRRRrotftRrtRRRRR^-^ttRR 
■OifK^Ty'n -y 7 STr^S. 

[0020] 0itc43^|r. lttanwuB/tyT-uKa 
30 stsnsRRjERK. 2iiRR«tt*R (rrw . 
3iiRRjER»uc«Risn. ^a^f^-7 (MR) ©3- 

>/t7X<yf (»l©X'fy5 1 W . 4ti«Sffi 
fit^R2A>"6©RflE©Bl»4*>/*7r**>/*7 
7-f y^ (m2©7-f y^R) . 5, 6tt*>/^7 

sR«fi6t^R2*^utRRsn5Rffi©<»rn*^a 

R*«VW41ll»UTRRir*RERft^R*«)R*"*^ 
-f*-K. 7«^>/^77-f y^3^b©A^3Rffi : & 

40 ^ffi^R. 8tt«JERHl#R7t«tORtBSnfcRta« 
rf©7^)U7'J>75:rT^7^)l'7^a. 9(i*>/:t 
77-f y^4*«Rf*9yf i ^ft. lOttRRt^* 
RJERR©«T*Riaurai«»?Rl l^yf? 
R9*«JW'J-fey hTSU-fey r-<I^€:%*feT-5 'J -fe-y 

h^#a. i litfflwgfttuz^-fnmwz'tro 

t-7©£g©l»?a. 1 2(4^©lW»^i:?i-5. ; &- 
7. 1 5 teigf&lt^a 1 i©SiM7l:j;077ff 
a9©'J-fe-y Nfi^^%$T5 7-y5=-^7^a€rtS^-r 
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??IS9. 'J -fey Mfi^Sl 0. t-^OiSfHH? 
ft 1 1 . tt«»*t*£fc-5* 1 2 Rtt*7f- h 1 

5 «. 1 9v 7*m#MmmR i 9 cawren-o**. 

[0 0 2 1 ] 1 2 «, ^mEE«il 1 (cs^$n. 

jfi»a^ffjh*»*-r*. em&tB^ft7«:. 

CO 0 2 2] 7^U*^»8«. *E«tii*S7©ttE 
y hfg£?ft 1 Ott. 0W£tt««m£ti!)fiTttC'J 

tyMlfSMn, iSfSW^fti ltt. 

^ftSWtiiTjKSo'UT^-^l 2<Dftm®ttfS£-t 
CO 0 2 3] 77ffS9lt 7^W¥a8®7-f^ 
SSffl^ftl lfflrt<fc©»ft#-e'J-fcv hSft*. tf> 

*>/*7-f-5. ^<*-K5. 6£ttJft^li * 

>/t7^7f 3, 4<Dititi^mmmLx. ns.mta 

^ft7. 7^Mfg8. 77ffg9. 'Jt?h»4 
^ftl 0S^£ga»?Sl lC!iEE£#fc&T3t>©T 

CO 0 2 4] 2 0~2 7fl &[5JSgg&©«J£{I*?- 

■C**. fcis. £g$ffl^ft 1 1 ©IBHIfcfllJdcKOUT 
12. ^9<7)HSg^g| (011) K«fc0ftirr<5. £TF. 

&mv>mftzm.wtz. 02 ±tgg»*rtass«i 

ffl^-??M3giI©&0&gE©mffi^©£ft;£^Ti£ 
il©^2 0~2 6l:»«lt^. $ 
fc. H«f. A t H. tXl. tX2. tX3WIM 

CO 0 2 5] t>/t7X-f vf 3A!M*7fflS&€ 

*^*&$nT*ie»r. • ^>y^ryx^ y^4 *>:*7ttgg 

UTli'J-fey h3g£ttaB£*S. 
CO 0 2 6] 7yffa9«<'Jt7hSnTl>5*&. 
7 y ^¥ft 9 CD ffi 73 2 4 (C £ 0 * >/ X 7 7 -f y 5 1 4 (J 

-9 1 2 * ff±tt»t 1 
9rtTiS*5n**^BIB0?S:<1HCifi«r»ffl<t&4. C 

1 9 □ y d^*t3i-7tt!glC*4*ttli 

CO 0 2 7 ] ~Jk\Z. 1 2 



10 

*>/^77-f y ? 3 £"C*®ttl|K:fHf 
*- K 5 *5>LT^*BE*R 1 

-Viz®?}?*. 

[0 0 2 8] ST. ift*rtCf«l«»i»tr«fct>T3e4 
r*fc©*IMWKJ:*/-fXa**<«4-rs. SS 

IPS. JHXBBl 9±#©*aW*ffitttt»K&S©-Ctt 
Jl*¥ft84>*e»flt3ttT££. *-©ffi©7*ny7« 

fb^'7 -f ^ * a 8 © 7 *. 
r*. 

20 co o 2 9] kt. s-fxmxzmfeisrzm-scDmmz 

■P«r>TKWr«. 02 (a) KfcUT. ff^2 0tt. * 
QHSS 1 9 ©A**Ffc«fcifiHflMWII 2 0 (01©* 
>/t77-fyf3©aj*«2 0) <Dmm&fc£7rsLT 
02 (a) Ttt. «PW# t X 1 £i5UT. r<M 
i*MMI©/W*/-fXtf«. «#«2 0±i:2^L 

^S7(Cj;oT-^©Hfi«JItlt^$nTfs^2 It 
LTffi^Sn^ (0 2 (b) #33) . 
CO 0 3 0] mff^ffi?S7{4. a#©n>Au-* 
30 (JtKii) t:=kO+^«^T*0. 4«C«toTtt 

-5. US. 7-c;l/^#R8A«^A tH6tT©7<XS: 

mmsLnii«^:Tf^*$n, ffl#2 2©j:o(csjg$n 

* (0 2 (C) #BB) . 

C0 0 3 1 ]ifc{;. ^©fi#2 2 (7^;u^^R8©ffl 
?7ft^2 2) S5Ufi©#2 2©Sr^±*^^-r5>^ 
■P?yf?a9ttyht«. C©WjS"ett»T. yy 
40 ^R9©7y?m^2 4{15fSL. *>/*7^-fy 
^4»^>$n^> (02 (e) #B3) . c©tt*|Ttt. 
IMIiaBl 9F*3©[sISS(4^:TStift:$n t 
1 1 fe«tN«8CA*. 

C0 0 3 2] Zo LxmMv^ >2 5 (Cfi. 02 (f) 
K^T J: p Cttffltt t X 1 (iy-r K 5 b ©an 

t X 2 tt^-f H 6 (*5Utt^-f7l— H 
5) A»e.©«JE*«**«J&sn*. €-^1211 

*iw^© 1 1 ic«t o^aafcsnfciffitowfreffii&T 

50 [0 0 3 3] ±g«»#gl:l 114. 7^^^g8©tti 
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*2 2*Stt. 1 2©@Cftf^*BBi6U. ftft^ 

7»i:tt«*2 3tJJtU t7y-H5t^LT5 
y^a9iCA73£n. 7'yf¥S9$: l Jt7 
ffcfeS. «^2 4*fl5*fitt»C**Wm (0 2 
(e) #hb) {J^E-* l 2 ©«fl*<frfa*i. yy^Wt. 

sns. ^-7y-hi5«. 7yf¥a9®'Jt 

>y h{I^£<3^ 2 3.2 6 OftflHtt LTfg£T5 fc© 
[0 0 3 4] CuT. ««fifii#g!:2©3a*C-3^TSfi 

©#£•<,>. -tt&tt, PS#0M*:©^-.X±(rby>-7 

zf^&vwmmzftio. *:4<D®zmvp mom-cm 

< ©iH^iMTf 5. 3£*flESU£«oTi!» 

■&fz®$izh&m&m& 2 c«k o*sft«fMiB-r « - <t 
®&fiuzWLVz>z.titT'Z-rm i c*r±5cn*cK 

t&wznmt z z. t h we&s. 

[0 0 3 5] dCOi^tr. t>/^7X-f7?3S:t> 

1-5 - £T±ie&^a£l«£ett{bUT*>/:*7X'r 

•y^4£7T>T5. ^©&. 02 (a) iZ^t^OiZt 
>/*77<-yr3£:t7T-5£. ±Ktf>/*7;W 
y^3©*>IS<tH«©ftfe{;:«fcO. «flE&ti}¥a 7 © 

-c;i/y#a8©a};Wl#2 2J4D»>i/^t**. c© 

(1^2 2©4T9fr<=>*>/*7X-f yyM^^TS 
*TOI^nH*tX3tr*. Sfc. d© t X3tC*tfSL, 
jfcP*HSA 7 > 9 7 U-^^Ci'fCck 

oTItfJU £g$ffi?ai llC«toTSSCS«-r5 

1 2<D®&&&mzffiw-e&2>. ^mmmx'H. 74 

^^^gS©ffi7jft^2 2^aOU^.)VtUoXh. y 
y7^a9IIcfc-5yyWf2 4 ttit>mffllt*>/*y 
X-f »,^4©*>ttl8£B-&. £g§ffl^ai l^b© 
U-fe-y hft^2 3 (02 (d) #BS) t7 7ffS9(l 
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C0 0 3 6] ±ESIJfi*ffitr*jir»T. 7-r;^S8t 
±5ffl»^ S U-fe y 10fr6Ut7 

V 9 £7 U y 7*7 □ y T^lByV JlWCKMM* 

[0037] a±«MBc«WLfcj:5t:. **ig^^t 
etna. feW£nffiiiz'&mztifzmmm&&ie>*>/ 

mi£©-^wrt© / -f xsKsir 5 7 w ;t-y ^a 8 
t. nmttjizm&m^pi&T^iiiLx^mmm^ 

1 1 SO!? 7f f S 9 $ WJ 1 7 U 1 7 M£ 
W^ailt. 7-<;^^®8©7^;i'^tti77T-tr-y h 

an. u-fey h**¥ai octa^tisttfi^si i 

9©tii73('j;^ x^mmmis i & *> &m&6&wt 
20 2 zftLTW&znz>nm**>/*7-?z>*>/*7 

^7f4i. ^>/^77.'f y^3, 4©tii77*lnii 
Sff&tfci^g: 7 . 7-r;U*#»8. 7 7f?S 
9 . U -fe -y S 1 0 S^iBiWfP^ R 1 1 

ne. mE^da?a7. 7^;uy?as, yyy^a 

9. £S*iJP^ai 1. U-fey M8£?ai 0. *>/ 
t7M7f4y , -f*-K5, 6JW7y-hl5J 
l?y7mMH!&l 9K*«UTfltoELfc©-e. ^fiUfif 

©«*»f**Slfi*T«l*.. •&aw/ fc t c«^««&73ft^n 
30 st-s c: i:-c^S9#©m^$e«*i--rs C t 

r < fSimnmfSLxmm-t^ z. trfrgz. 

[0 0 3 8] tZ.5T\ *-lfitC«^>/s|-7^'f 7f3 

nx^-5fSffl0iife^^Ac*fc0 3 t^-r*rit*<t * c: t 

40 t L-xisewf -s. 03fiJ &2<DnmBm<D&mmftm 
mmmm^-^mmmm.cpm^m-ry'a v 7it-« 

[0 0 3 9 ] 0 3(C*5^t- t>/^7X< •y5 L 3«. 

2 *a$rit«i»WEE«ica«i!*ft 

-5. d©^5ETfi. *y/*7X1 y?3izmn&2tlZ> 

mffiy-f >iz\m®&iK^m2 sifAnt*^*'. ^ 

-fy?3*««« (**^tt»ifi«) l:t7Sntl»5 
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CO 0 4 0] *H. *3BW?)JB3 0*«0»!8*ttW"r 

[0 0 4 1] B4C*HT. 3 0llPNPh7>^ 
3 1, 3 2ttjgft, 3 3tt-f >A-^T*5. f& 
fcS. 01©*>/:*77l'-77 c 4«. PNPh7>^ 
7,^3 0. J£tt3 1, 3 2Rtf-f >/N*-^3 S^SfffS 

[0 0 4 2] BLhCDfcjfcfcfcHT. 7y^a9©ffl* 
fli ^ 2 4 #A-f -f 3 3 

©ffl^n^U^Ut^S. fifex3 1, 3 2 ©jgJail© 

jttt. aaiiKbesnT^*feje». }gta3 i0«e»t 

A^PNP h^>->*X^3 0<7D^-Z. X5-y^P B 1©^> 

92 4ftfD9l"*;i'0!>4te. h7>^^3 0tt*7tt 
ffiH^c*. C©=fcoK. ^'yfi8(Jh7>y^^ 

1 9ftK*>/*7;Wy?4£rtjrr**ie6#ffi© 

[0043] *%w<D%4<Dmm<D&mzmit 

5. Hlt|ai-«ll««»Ctt|BI-^*MUT«a«» 
©8191 **■§"*•*. 

[0044] H5IC*l>T. 13tt7yffS9®ttlA 

>/^-7z-r-7^3<Dai^«ffi ( t^^#AT. «£&m 

#S7, 7^^fg8, 77f?S9. Ut7l-fg 

[0 0 4 5] ir. t0««»C*^TflH*2 4a:D'7U 
"WCfcD. aiaBHCg^n. ^>/7j-7Xl'-7 7 c 3 

*£, ff^-2 4jJVW l"lMZ%{£TZ£*>/*77> 
[0 0 4 6] JfclC, *aW0$g5<OfSJ6©#!8£K9i-r 



14 

[0 0 4 7] B6C*lr»T, 14tt7y??S90til* 
{i^2 4tC±?T«D#;i£ttS«#;i7W>77 c T-& 
0. flt^2 4**/W U^;HC**WISI. 7<7?14£ 

[0 0 4 8] ifctd. *%9l<Dffh6<D$m<Z>B1&ZnWt 
10 -6. 07 [J. Sg6©jS^!l©e»*figgg»jffl;e- 

5. 

[0 0 4 9] 07(Ci5^T. ^•>/^77.'T-75 1 3^e 
©*«7-f>tt, «Ettffl?g!7. 7^;l/^^g8R^ 
^*-K5£aUT7-7 7^&9K&&$ft3. f£ 
t>/*7X< y?4©tttfj«EE 

siRttw^ai ic*isu «Ettffl^a7. 7^ 

^#©8. 77ffS9. U-tr-7 MS£¥ftl OirfiJH. 
20 &Stf ft 2 OlB*tESiiasr5i)Sf:4?Tt>5. 
[0 0 5 0] Z\<Dm&LlZ£tllI. «BE^tti¥g7S^7 

-c )v?^ wt 8 tt^->/*7^< -77^ 3 a» sfltt&sn** 
[0051] *nw<v%i wg&ommzim? 

■5. H8C*^T. 1 6«7-<;U^?©8©ffi?ji:^7 
30 y-H 5«)OT2 7<DSfifl^i©iIISt?T7 
y^R9CHi*f*7 , >Hy-h («iHr-h) 
5. 2 8tt7>Hy— M 6<7>tB*^#T*5. 

[0 0 5 2] #3lJg^*gt2. 77ffft9C0t7 KA* 

±5(1. *7y-M5©{f^ (U-fcyhA*) 2 7# 
A-f U^©P?flC«-fe>7 KA7j£8fc£-f -5*>©T&3. 

[0 0 5 3] ^tc *?g^©m8©iiffi©^*i£j£(?s-f 

40 3. 09 tt. SSO^jgJBffiOSft^rtSiBffiWffl^- 
*tt»S«0m**f 7Dy£BT»9. 7-T-y T^A 

■hmmfi&fk mtLx. zx-h) mELit%&<»mm 

[0 0 54] 09IIi5^T, 3a~3ctt«<E*Sll 
iCS^$n. S^*7 (MS) C0^>/^7X<-77^ 

(miOX-f >77^TO . 5a~5cli*>/t7X-f 
■y?3 a~3 c©«iS7-f >{cs«tan«^-f K. 
7 a~7 c(i^->/^-77-f -7 7^3 a~3 cfr<b<DAti 
50 «BE«tttBL. 7-77 c #©9<D-fe-7hA7jft#Sfe4-r 
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%mm&tii^ 8 a~8 c««/£&itf?j£7 a~7 c 
(c «t DttlB*nfc*Ul«E©7^ ^ 'J >7*£fr-5 7 w 
Jl^S. 4 0\i&7<()W¥&t8 a~8 c<7)§ig?n£ 

[0055] *mmwmt, ms^-t^y/^y^ 

•y^3, y^*-b*5. lEM¥t7S^7^M# 
[0 0 5 6] «±©«BSC*t»T. *7y- h 4 0 t'cfc 10 

*»s«»*n*«aii;j:o. ^-f*jE^ai?S7 a~7 

cSy7-f;^fg8 a~8 c^'iM^U 7yff&9 
**fe n5^f*T* >/* 7X-T -y ^ 4 U . 

[0 0 5 7] t>/77X-f 7f4CctDfl7'f >2 
5#«MSfit*R2«|-UT»ttfcSftfc*. ffl*2 3 

1 2fC»l,T£*ftlHW>WK$n*. ff^2 3 =fc 
0 77??g9^gf5t, ^>/^77<-y^4fi 20 

7Xf -y5P3 a~ac<D*>Xti&&otmiz®l§t 

[0 0 5 8] friz. #»W©»9©SSJ6©»ffi£K9fr 

-:?$fflgg<£{8j££^T7ny70T<fc3. 01 tffl 

-m&mftMm-n^zti Lxmm®ftv>®.wzgm 
■r-5. #ni§^<sn. ±iz&mm&mT*mwLrzgmt) 

©a-fy^w vmmkmt&M&gktzm&LTR 30 

[0 0 5 9] Bl OfCfcl^T, 4 2H^E-^«i L «iEE6 

a, 4 3ti^wm^6 4(zj;07r>/^-7f sx-r-y 

4 4(i< y--y->a>X-f -y^. 4 5 (MSKMISffi 
ftgs. 4 6ttLED*l»&&*»t^R. 4 7I3^1IE 

«HiK««sn. sum** 7 w^->/^-77; 

[0 0 6 0] *-*B»r^R4 2tt. *«Sftfc. *S 

wiuifisKrtcRtt&nfcyw -yfffiaw&^-f s 40 

[0 0 6 1 ] anil ±ffi±5fWW? S 1 1 ©#?fi££ 

7nf7"n>y i/BTS-S. El 1 1 fCfct^T. 70ii:7D-y 
7 H47>Fy-K 7 2ti7'J-y77n-y 
7. 7 3f4Nb'-y h-hOyy-fr^tzZlJOyy-^Wt* 7 
4, 7 5, 7 6(4x3-?'. 7 7(4MOSFET. 7 8 

uAy7 7@a. 7 9ijasiHis§. 8 o anfflfbsm. 
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[0 0 6 2] HI 2(4. ±te^-^#r#R4 2©$(& 
£^f7D-y:7HT-&-3. 01 2 CfcHT. 110li7 
'J-y7*7D-y7\ 1 1 1; tifcEEttfcg. 1 1 2tt^mEE 
K. 1 1 3(47>h*y-hTS-5. 

[0 0 6 3] HI 3(4. Hi 0~H1 2 ©&[sl&g&©m 

E.{mo)mtz*tfc&mT'$>z>. hi 3*. *j 

^2 2ttilMEH2©/^X|fc*$*lfcfl»2 2T'S0, 
1MU OO(W7>^¥g7 30Nf7 hffi739 4£S 
i»Wtr^L.^:t)(DT*S-S. 6 1_1, 6 1_2 

(4. MOSFET7 7(Dffl : Fmi£6 1 ©HEE^{b£. $ 
fc64_l, 64_1H. ^E-*»*r#R4 2©£»rtt 

[0 0 6 4] OT. J^©±5K*|j££ttfciIMC|*gS 

3>7W •y5 L 4 4«, LT, X>5»Cjft 

^C-r§^(C*>T-57;i--y5 1 T-*D> ^0-f^7->a 

(4. t>/t7X-f7f;4 7IW>T*D. *fft«*»t 
M«a»»4 5t=J:oTji*ttlH*nfBI6¥R4 6*58 

[0 0 6 5] ifeC. Wfc%\t*>/*7X1 y^A7 

AMI. A7-7^>F7^y-K $7-f) felfofc* 
Oft*. Cut*>/ft77>-fy?4 7li*7ttil: 

fcsfca. -mnft^&a 6 (4rg*T-rs. l*>u 
mis i 9 \z?misntz®mm}mft*WLMm®m\z& 

WWR IMP © Piffl K o n x mi? z> . 

[0 0 6 6] Sr. ffitim 2 ©ttJBBK* Uitcfc O \ZJ 

■ix&&$nfz®^2 2«, ±biwb^ri lKATja 

n. t-^l 2<OM»«|»Oh'J^tas. T3i:7U 
•y77d y77 2(4. h^ntlMI^9 1 «/W 
U^KcKGU 7>h*y-h7 l ZftVTy-nytm 
4S7 0^e»(7)7o-y7fi^9 27)^7>^#R7 3 (C 

[0 0 6 7] *7>^^R7 3©Ntfy htti7j9 4 £4£ 
iCWHii^fcfcro^H 1 3<D1 0 0lr^T<k^iC. 'J-fe 
•y HS^9 5©A*t«fcO 0C«IWfb$nT^fc*O 
^^R7 3(i7D-yi7m^€:7-y7'*7>h-r?>o ^ 

f3-y7 4©fn-h-MN6<!:t5i, fl-ftffi 
^'N 6 (Ciff -5 trzi-? 7 4WtH*«/W (C^lbT 
-5. l^fflfb@?S8 0(4. 7D-y^ffi#9 2-C(MWfbL. 

T4fc»Hfi*tT**. ttllCiO. ff^-9 3. 9 5tC 
^07'J-y77n-y7"7 2. ^J7>^^R7 3li«H(C 
•J-fe-y h$n*. 

[0 0 6 8] 73-7>^ltScffiS40~N6ST-^fbL^5 
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m^y-i >6 2fCA;P*fcB7j£f££t*5. f3- 
^7 6}ilfg:«N3~N4i:*-5rBl. fi#7-r>6 3ir 

^7 5 £ft&ffiN 5~N 6T/l>U7tB?j£fg£TS<fc7 
tC^Itt* n«. 0 1 3 (DmW&fc 6 2, 6 3. 9 0 

[0 0 6 9] 01 l4 , WA*>y77(lK7 8 «. f^-?' 
7 5©fcbi^©F5<A'k'U7V^££li77i©© : b©T- 

«*©«Mna*-eftffl-r*it*«T*a. mosfet 

7 711 ^-*1 2(-«ffi£^LT0££tf£^'fS 10 
>2fC:i->T*fca©«atX-r y?T'&<0mn9 0#A 

W¥W£&ik£ttZ. Tttto-fe. MOSFET77©* 
fl)£6 1ll {f§9 0©/VfJHI|Bl©*ffi*te£fc5. 
d©<1^6 1_1£01 2©mJ£iti£§sl 1 lfCcfcO^ 
«£K 1 1 2 0«ia«& 1 2 0 <htfc«U ffiCS-BrTe 
§121 v-i >\zWit*. -r«t. «§6 1_1*«S5 

5 >y-cttn2ttiaa<. *&mmz$>z>9 

-f 5 >^TttS«fia«{H*Sn*. £©li57jfl§ 12 1 20 
fcfl«6 3fc®l*««*7>H* , -hl 1 3l3=fcoTt# 
A*;U7.6 3CD/WWFB14 1 (ff-SMN3~N4fr$ 

•5;$"fS>$0 roft§6 l ££81-* o 
<I§6 l_l©±3fcflra©*£KW:«*6 3*? 
A-f»]fBJK&-5l$*©fl§l 2 1 
7-f >1 2 2t2nr7©££T-£3. if6l7-f 

K&5ffi§6 l_2©<fc3fc*£Cttflra6 3©/WI 
frilWff § 1 2 1 tiAf «{£©£©. 7> Ky- hi 1 3 
©ffirtl 2.2Kt>/W«&WH#Sft'5. uplT7U 30 

ttjEHWt:tt6 4_l. S«^tC«6 4_2T^l>fci 

[0 0 7 0] 01 OKiJttS-f if a >X1"-y^4 
4©*><7)i£. *>/*7X<y74 7fcHnJHtt!gK*J 

-5. JfcC t>/t7Xl' »y^4 T^SfTf^CiiTi: 
12-3(0 ^ > X H»K<£ 9 ^E-? i 2 ti»f££Mfe 
U. 5B3C^a4 6tt«<rT*. -C-LTJMWfcuateK: 

Jt**IM£SS7ifc3. iSlS**. ±?Efl#6 4_2# 

*r*«t-5«:a#«ii mis) 
ae#ictt6-&*ct*fre*. z<d£?\zlt*>/ 

t7X-fyf4 7 ©»fJMKJ8££»rl£*££afiLTS8 

[0 0 7 1 ] c:f, 4^kJfi»ttlZ«^T[2R«0)fflK 
ffc©fc*. 7J7>?^R7 3ttHJ#B*2 2©i"$± 
tfi 0 x -y b 0fH**©*C J: -a Tt-^IMPMIBI* 50 
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£. KWO^ 5>^CJ:-3TffJl:^-f 5>^£R 
JSWC**. 1 2W«St7.-r>y?[CMO 

SFET7 7*ffl^TRW*Lfc*<» A-f#-^I*7> 
yXn-f-yf^IGBT (insulated-gate bipolar t 
ransistor) £ffllr>Tfc#B"C**;:£«:9iSd»T?a 

T*M3K1 9©*«CtHU S«OS**t«ffcri 

[0 0 7 2] *$89i©j&l 0©HS6©J&Sg£1893 

y*m<D&*&tt\z&K>mm&*-9M®z*im\zL 
fzhov&z. m9R.ztmiotm-mf£&mz\m- 

[0 0 7 3] 014 iz&^x. 3 i tcaa* 

S41. £#f$*7 (TO ©*>/t7X^7f. 4 2 
6 l©Ea*ff^. ^»HI#6 4£tB 

Tjf^^-^^^a. 4 3immm^6 4\z&*)*> 

/*7-T*^-f 4 4fi-fy / X<y>'3>7 l -f y^, 

4 5te1|^$i«ia§§. 4 6tt5B3tm 4 7lim 
*7 (TO ©*>/^7X'f y?, 5alW>/t7 
X-f y^3©«B7-f >lCft«$n*3'''f*-K. 7 a 
«^>/^77 > -1'-y5 : -3^6©A7J«/E€:^tilU. 7-; 
3^R 9 ©-fc -y h AAS#*5B4-rs«EE«til# R. 7 
b 77.^ >y?4 7 ©*>/*7C:<i;-5A7jit 

EESfttHU 7yf?S9©ty hA7J^£fg£"f £ 
«JEttta^R. 8 a, 8b««E^ffl^R7 a, 7bC 

«k »3«Hi$nfcttffi«m©7 -< u >7*£ff 5 7 ;u 

^?RT*S. 

[0 0 7 4] *9g£jgffitt. 09fc^-rm8©HJg^«g 

^<hLT7;i'-y5 1 »©a^^-e-m;01S$i^ 
^-^SfJlB^^lBgfCb^t)©^*^. W^ttf. ^->/5f 
7X-T 7f3tt>/t7X-f -y?4 7 tfCcfcoTe 

G?z-t>D-> Mz-tm7£.o&mz&m§}]ii$itf&m l 
fcri*tt»-r*-fe>^R*s«ix. ^©-t>-y-^R 

[0 0 7 5] i^fC. H4fC^Lfc«|J«©«»0iJ*. 9S1 
1 SXXm 1 2 CD^SgcD^ffii LTttH-r*. HISStf 

0 1 6 «. us 1 1 scxsb 1 2 (DnffiBmommftmw 

HI8@iSl 9©ng5tC^>/^7X'f-y^^lSttAci»^ 

©eras. HiR^H4tn-«ijss«»cttw-«p^ 

[0 0 7 6] H4lZ*LfcSB3©*«»!gTtt0KC^ 
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1 5 C*r«fc 5 trfa«Ji$r*«[ElS§ 1 9 O^WCHttfc 
Z.ttfT'gZ>. PUSH, 016(Cfc^T. Jf>/^7X 

[0 0 7 7] ±E»1 2 0>*tt£ffi0>J:3 

IC. PNPf-7>yX^3 0, ffift3 1. 3 2&Uh'> 
A'-^3 3A>b^*//t7X<^f£, &Kls!8l 10 
9©ftgB!r^g-f-5$f$££S<h. PNPh7>y^ 

3 o iw»i]ajsi bxmsx-^ifztt>±mm^m 
wtzztrfsimiztzi. flu »K*-fXtt*#<ft 

[0 0 7 8] ±E«W*»"Ctt. *3MHC«* 

^>fi57-. «tr>-k m»r>- h^hH) «e 
n«. sa*^©*«fflgfitriSb-r. ifffl<t^£i 20 

[0 0 7 9] 6Lh. *«W©**»Mlfi:ov»T»SEUfc 
*«. *380iW:. ifflE*K#!SlclB£Sft*&<DTI;tte 

5. 

[0 0 8 0] Att. £RiW»^ WcZMfiLtZ ~7 x iv~f 

*oKfl-«3E*rai(iiT?**. note. »ay-h©aa 

[0 0 8 1 ] 

CHEofflHiftBiipn 

[0 1 ] #5S9J©SB 1 4>itifiJgaB®Sn*l*l£BBftffl 
^-?$fliWSE©fllc££3ST7"Dy£ia. 

[02] ^mBm<nmw£^mmm^-?mm?< 



[B3] *%w<D$52<Dp£m®mv>&W}mftmsmwim 
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